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XIX. Observations and Experiments on Vision. By William 
Charles Wells, M..D. F. R. S. 

Read July 4th, 181 1- 

I. I was consulted, In the Beginning of the year 1809, upon 
a disease of vision, whieh, as far as I know, has not hitherto 
been mentioned by any author. The subject of it was a gen- 
tleman about thirty-five years old, very tall, and inclining to- 
be corpulent. About a month before I saw him, he had been 
attacked with a catarrh; and as this was leaving him, he was : 
seized with a slight stupor, and a. feeling of weight in his fore- 
head. He began at the same time to see less distinctly than 
formerly with his right eye, and to lose the power of moving 
its upper lid. The pupil of the same eye was - now also ob- 
served to be much dilated. In a few days, the left eye became 
similarly affected with the right, but in a less degree. Such 
was the account of the case, which I received from the patient 
himself, and from the surgeon who attended him. The for- 
mer added, that previously to his present ailment his sight 
had always been so good, that he had never used glasses of 
any kind to improve it. On examining his eyes myself, I 
could not discover in them any other appearance of disease, 
than that their pupils, the right particularly, were much too 
large, and that their size was little affected by the quantity of 
light which passed through them. At first, I thought that 
their dilatation was occasioned by a defect of sensibility in the 
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2>. Wells's Observations, &c. 373. 

retinas ; but I was quickly obliged to abandon this opinion, as 
the patient assured me, that his sensation of light was as strong, 
as it had ever been during acny former period of his life. I 
next inquired, whether objects at different distances appeared 
to him equally distinct. He answered, that he saw distant 
objects accurately, and in proof told me what the hour was, 
by a remote public clock ; but he added, that the letters of a 
book seemed to him so confused, that it was with difficulty he 
could make out the words which they composed. He was 
now desired to look at a page of a printed book through spec- 
tacles with convex glasses. He did so, and found that he 
could read it with ease. From these circumstances it was very 
plain, that this gentleman, at the same time that his pupils had 
become dilated, and his upper eye-lids paralytic, had acquired 
the sight of an old man, by losing suddenly the command of 
the muscles, by which the eye is enabled to see near objects 
distinctly ; it being known to those, who are conversant with 
the facts relating to human vision, that the eye in its relaxed 
state is fitted for distant objects, and that the seeing of near 
objects accurately is dependant upon muscular exertion. 

The disease of which I have spoken is perhaps not ex* 
tremely rare. For having related the preceding instance of 
it to Mr. Ware, a Fellow of this Society, he was kind enough 
shortly after to send to me a young woman, who appeared to be 
likewise affected with it. But as I saw her only once, and had 
not then sufficient time to examine her case minutely, I speak 
with diffidence concerning its nature* 

IL After I had reflected frequently upon these cases, it oc- 
curred to me, that, as the juice of the herb Belladonna, when 
applied to the eye, occasions the pupil to -dilate considerably* 
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3 So Bn Wells's Observations 

and to become unalterable by light, an effect might at the 
same time be produced by it upon vision, similar to that which 
I have just described. I had, indeed, in the course of a few- 
years immediately preceding, applied Belladonna several times 

to my own eyes, without observing any change in my sight, 
beyond what I referred to the increased size of the pupils ; 
but as I had not looked for any other, I thought it possible^ 
that some additional one might have happened, without my 
having perceived it* I resolved therefore to make the expe- 
riment anew. But to conduct it with precision, it was previ- 
ously necessary to know, to what extent I possessed the 
faculty of' adapting my eyes to different distances. On .this 
subject I had made many experiments with great care, nearly 
twenty years before, and had ascertained,* that with my left 
eye, which was more perfect than the right, I could bring to- 
single points on the retina pencils of rays, which flowed from 
every distance, greater than that of seven inches from the 
cornea. In the mean time, however, my eyes had altered 
.considerably, with respect, to their seeing near objects dis- 
tinctly, and I had, in consequence, been obliged, not only to 
use convex glasses, -but to change. them several times for 
-others of higher power. No dependance therefore being now 
to be placed in my former experiments, in regard to the pre- 
sent state of my sight, I repeated them, and found, to my 
great surprise, that the power I once possessed of adapting 
my eyes to different distances was entirely gone ; in other 
words, that I was now obliged to regard all objects, whether 
near or remote, in the same refractive state of those organs* 
I found also, that my eyes, considered as mere optical instru- 

* Essay on Single Vision with two eyes # &c. p. 137. 



and Experiments on Vision* 381 

merits, were nearly the same as they had been In my youtlv 
and that the convex glasses which I used did very little more* 
than supply, with respect to near objects, the place of a living 
.power which F had lost, without compensating, except in a 
■ very small degree, for any alteration in the external shape of 
the eye, or any change in the configuration of its interior 
parts, I ascertained, for instance, that to' give my left eye the 
refractive power which it formerly possessed while in its most 
relaxed state, that by which it was enabled to bring a pencil 
of parallel rays to a point dn the retina, a glass of thirty-six 
inches focus was fully sufficient ; whereas to produce an equal 
effect upon rays proceeding from a point at the distance of 
seven inches from my eye, the other extremity of my ancient 
range of perfect vision, I was now obliged to employ a glass 
having a focus of only six inches. I regret much, that I had 
not made such experiments frequently before, as I think it 
very probable, that I should have found a period in the pro- 
gress of my vision to its present state, in which my capacity 
of seeing distant objects was the same as in my youth, and 
when therefore the whole of my imperfect vision of near ob- 
jects would have been owing to a loss of the muscular powers 
of my eye. 

As there can be no good reason for supposing, that the 
changes which have occurred in my eyes are different from 
those, which the eyes of by far the greater number of per- 
sons, who are not short-sighted, undergo at the approach of 
old age, it is evident, that the experiments of Di\ Young* on 
the eye of Hanson, whom the learned author considered as a 
very fair subject for such trials, furnish no proof, that the 

f PhU. Trans* 1801, p. 66. 
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want of the crystalline lens disables a person from having 
perfect vision at different distances ; for as Hanson was sixty 
three years old, it is highly probable, that the results of the 
experiments would have been exactly the same, if he had still 
possessed that part of his eye. 

III. Having discovered that my own eyes were unfit for the 
experiments, which I wished to be made with Belladonna, I 
instructed an ingenious young physician, Dr. Cutting, from 
the island of Barbadoes, and now residing there, in the man- 
ner elsewhere described by me,* of ascertaining his range of 
perfect vision by means of luminous points, This he found, 
in consequence, to begin, with respect to his left eye, at the 
distance of six inches, and not to terminate at the distance of 
eight feet, beyond which he could not see clearly the object, 
with which he had hitherto made his experiments, the image 
of the flame of a candle in the bulb of a small thermometer. 
The flame of a lamp, distant about sixty yards, gave a faint 
indication of its rays meeting before they fell upon the retina; 
the rays from a star had very evidently their focus a little 
before that membrane. He now applied the juice of Bella- 
donna to his left eye. Half an hour after, when his pupil was 
but little dilated, perfect vision commenced at the distance of 
seven inches ; in fifteen minutes more, it began at the distance 
of three feet and a half. When his pupil had acquired its 
greatest enlargement, the rays from the image of the flame 
of a candle, in the bulb of a small thermometer at the distance 
of eight feet, could not be prevented from converging to a 
point behind the retina. The rays from lamps still more dis- 
tant, and from stars, had their focuses at the same time on 

# Essay on Single Vision, &c. p. 116. 
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the retina. This state of vision continued, in its greatest 
extent,- to the following day; and it was not till the ninth day 
after the application of the Belladonna, that he completely re- 
covered the power of adapting his eye to near objects. While 
his left eye was thus affected, the vision of the right remained 
unaltered/ 

Br* Cutting remarked,- while his left eye was returning to- 
ils natural condition, that the diminution of the pupil, and the 
increase of the range of perfect vision, did not keep regular 
pace with each other ; but that after his pupil had nearly re- 
turned to its former size, his capacity of adapting the eye to- 
different distances was still very limited. As these effects 
therefore are not inseparably connected, they may occur in 
others in a different manner from that which he observed. A 
great degree of dilatation, for example, may take place in the" 
pupil, without a total want of the power to adapt the eye to- 
different distances..- 

Though I could not doubt the accuracy of Dr. Cutting** 
observations, more especially as the altered state of his eye- 
had lasted a considerable time, and as he had not been pre- 
vented by other 'occupations from- attending minutely 'to the* 
appearances, which were consequent upon it; yet,. as 'lie was 
the first person who had ever applied Belladonna to his eye 
for the purpose which has been' mentioned, and as the results" 
had been remarkable, I requested him to repeat the experi- 
ment with his other eye. He complied with my desire, and 
found, that the appearances which followed were similar to 
those, which had been produced by the application of Bella- 
donna to his left eye. 

It will,, perhaps, be thought extraordinary,, that Dr.- 
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Cutting's eye in its relaxed state, before the application of 
the Belladonna, brought parallel rays to a focus anterior to 
the retina ; but that similar rays met in a point upon the re- 
tina, while the eye was under the full influence of that sub- 
stance ; as it may hence seem, that the Belladonna had done 
more than merely suspend the exercise of the power, by 
which the eye is fitted to see near objects distinctly. An ob- 
servation drawn from the former state of my own sight will, 
I expect, make this matter plain. 

When 1 enjoyed the faculty of adapting my eyes to objects 
at different distances, the rays of a star, which was viewed 
attentively by me, always met in a point a little before the 
retina ;* whence I at first concluded, that my eye was unfit 
for accurate vision by parallel rays. But I afterwards found, 
that if I looked at a star carelessly, its rays had then their 
concourse on the retina. In the former case, from long habit, 
originating in my having chiefly viewed near objects with at- 
tention, some small exertion was made for the accurate view 
of a distant object, though none was requisite; in the latter, 
all demand for exertion ceasing, my eye fell into the most 
relaxed condition, that by which it was fitted for parallel rays, 
Dr. Cutting's eye seems to have been similar to what my 
own once was, in regard to such rays ; but as he had not ac- 
quired the faculty of viewing a distant object, without making 
some exertion, the rays from a star crossed one another in his 
eye before they came to the retina. The capacity, however, 
of making any exertion was taken away by the Belladonna, 
and pencils of parallel rays -were, in consequence, brought to ' 
points upon that membrane. 

# Essay on Single Vision, &c. p« 138. 
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IV* Being now In possession of a new instrument, I next 
attempted to gain, by means of it, some illustration of the 
changes, which the vision of short-sighted persons undergoes 
from age. 

It has been very generally, if not universally, asserted by 
systematic writers upon vision, that the short-sighted are ren- 
dered by age fitter for seeing, distant objects than they were- 
in their youth. But this opinion appears to me unfounded in 
fact, and to rest altogether upon a false analogy- If those 
•who- possess ordinary vision, when young, become,- from the 
flatness of the cornea, or other changes in the mere structure 
of the eye , long-sighted as they approach to old age, it fol- 
lows, that the short-sighted must, from similar changes, be- 
come better fitted to see distant objects. Such appears to have 
been their reasoning. But the course pursued by nature seems; 
very different from that which they have assigned to her. 
For of four short-sighted persons of my acquaintance, the- 
ages of whom are between fifty-four and sixty years, and into-' 
■the state of whose vision I have inquired particularly, two^ 
have not observed that their vision has changed since they 
were young, and two have lately become, in respect to- dis- 
tant objects, more short-sighted than they were formerly. As- 
the manner, in which this change has- occurred, is unnoticed,, 
1 believe, by any preceding author, I shall here relate the: 
more remarkable of the two cases, 

A gentleman,, who is a Fellow of this Society, became short- 
sighted in early life,, and as his profession obliged him to at- 
tend very much to minute visible objects, he for many years-. 
wore spectacles with concave glasses, almost constantly, by 
the aid of which he saw as distinctly, and at as great a variety 

MDCCCXI- 3 D 
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of distances, as those who enjoy the most perfect vision. At 
the age of fifty, however, he began to observe, that distant 
objects, though viewed through his glasses, appeared indis- 
tinct, and he was hence led to fear, that his eyes were affected 
with some disease. But happening one day to take up, in an 
optician's shop, a single concave glass, and to hold it before 
one of his eyes 3 while his spectacles were on, he found to his 
great joy, that he had regained distinct vision of distant objects. 
With regard to such objects, therefore, he had lately become 
shorter-sighted than he had formerly been. But along with 
this change, another occurred of a directly opposite kind. For 
when he wished to examine a minute object attentively, such 
as he used to see accurately by means of his spectacles, he 
now found it necessary to lay them aside, and to employ his 
naked eye. He had become, therefore, in respect to near 
objects longer-sighted. The power, consequently, in this 
gentleman, to adapt the eye to different distances, is either 
totally lost or much diminished ; but the point, or small space 
to which his perfect vision is now confined, instead of being 
the most remote to which he could formerly accommodate 
his eyes, as is commonly the case with the ordinarily sighted 
when they are becoming old, is now placed between the two 
extremes of his former range of accurate vision. The eyes 
of the other short-sighted person,, a physician of considerable 
learning, whose vision has been altered by age, have been 
affected in a similar manner, but not in so great a degree. 

As the only change, which had occurred from age in the 
sight of such of my acquaintance as were considerably myopic 
was a lessening, on both sides, of their range of perfect vision^ 
I conceived that this might be the ordinary procedure of 
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.nature in such cases, and that it might be imitated, in a young 
short-sighted person, by the application of Belladonna to his 
eyes, J have hitherto not been able to obtain permission to 
make the experiment on any young person, who is very short- 
sighted. Two gentlemen, however, who are somewhat short- 
sighted, have readily submitted to it ; one of them, Mr. 
Blundkll, a diligent and ingenious student of medicine ; the 
other, Mr. Patrick, a well educated young surgeon in Lon- 
don* The first experiment was on Mr.. Bluhdell, and the 
apparent result was, that the range of his accurate vision was 
1 considerably diminished at both ends, but not annihilated, Mr. 
Blundell, however, afterwards informed me, that he repeated 
the experiment with more care in the country, and found, that 
in one eye the nearest point of perfect vision was moved for- 
ward about two- thirds of the whole range, and in the/ other 
about one-third ; but that, with respect to both eyes, the 
most remote points of the ranges were unchanged, • He added* 
that while one eye was under the influence of the Belladonna, 
the other became shorter-sighted than it had been before ; 
but the difference was not so great, as to induce 8 me to place 
entire confidence in the justness of his observation, 1 think it 
right to mention here, that from mistake I applied only two- 
thirds of the ordinary quantity of Belladonna to his eye, in the 
first experiment; and that he probably, in consequence of my 
example, applied no more when he made the second ; as this 
might have been the reason, that during both experiments he 
retained, in part, the capacity of adapting his eyes to different 
distances. 

The experiment on Mr. Patrick was conducted by myself, 
after he had been frequently exercised in observing the extent 

3 d * 
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of his perfect vision. The results were similar to those which 
had been remarked by Dr. Cutting, The power of altering 
the adaptation of his eye 5 according to the distance of the ob- 
jects viewed, was for some time entirely lost, and his sight 

became accurately fitted for such only, as were placed at the 
farther extremity of his former range of perfect vision. While 
one eye was under the influence of the Belladonna., the vision 
of the other was unaffected, 

. From these experiments it seems probable, that Belladonna 
will in no case produce the same effect upon a young short- 
sighted person, that age has produced In the two instances of 

which I have spoken* I expect, however, to have an oppor- 
tunity of repeating the experiment on two persons, who are 

very considerably short-sighted, and I shall take the liberty 
of communicating the result to the Royal Society, together 
with some observations I have already made, and others which 
I hope to make, respecting those persons, who seem to retain 
to extreme old age the power of seeing perfectly, as far as 
the accommodating power of the eye Is concerned, both dis- 
tant and near objects ; and of others, who, after being with- 
out this power for many years, appear to regain it at a similar 
period of life. Probably the making known my intention may 
facilitate its accomplishment, by inducing other Fellows of the 
Society to furnish me with opportunities of increasing my 
knowledge of these subjects. In the mean time, I shall offer 
a few words upon two. other topics in vision, which seem to 
derive Illustration from my experiments with Belladonna* 

V. i, Not only do the pupils move together, when both eyes 
are in a healthy state, but the pupil of one eye affected with 
gutta serena moves with the pupil of the other, as long as this 
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remains sound. These facts are generally, but in my opinion 
erroneously, attributed to an immediate sympathy between 
the pupils. For when the pupil of one eye becomes dilated 
from the application of Belladonna, the pupil of the other, so 
far from dilating, becomes smaller. It follows, therefore, that 
the size of the pupil is dependant, not only on the impression 
of light on the retina of its own eye, but on that also which is 
made on the retina of the other, and that the moving of the 
two together, which for the most part takes place, is only an 
accidental consequence of the fact which I have mentioned. 

2. As the action of the external muscles of the eye has been 
frequently resorted to, for an explanation of its capacity to 
see objects perfectly at different distances, I requested Dr. 
Cutting to attend to this matter. He accordingly ascertained, 
while his eye was in its natural state, the distance from his 
face of the nearest point, at which he could make the two 
optic axes 'meet, this being the greatest trial of strength,, to 
which those muscles can be exposed. Shortly after, he re- 
peated the experiments, while, in consequence of the applica- 
tion of Belladonna, he was without the power of adapting his 
eye to different distances, and found, that the strength of 
those muscles was not diminished. It follows, therefore, not 
only that the external muscles have little or no concern in 
fitting the eye to see distinctly at different distances, but that 
the same is true with respect to the cornea, as we cannot sup- 
pose, that its mechanical properties were altered by the Bella- 
donna, or at least, that it became more inflexible from the 
application to it of the juice of that herb. I had before made 
•a similar experiment on myself, by ^comparing what had been 
■the strength of the external muscles of my eyes twenty years 
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ago;* with what It was after I had lost the power of altering' 
their refractive state ; but though I found no difference, yet, 
as their coats might have in the mean time become more rigid,, 
I thought it right to have the experiment repeated, in a man- 
ner to which no objection could be taken. 

The only other part of the eye, or its appendages, which 
remains for enabling us to see equally well at very different 
distances, is the crystalline ; and that it does produce this 
effect, either wholly, or very nearly so, is manifest, from the 
necessity even young persons are under, who have lost it, of 
using glasses of very different convexities for near and remote 
objects. But in what way this important office is performed 
by it seems still unknown. The learned Dr. Young, indeed, 
as well as others before him, has supposed, that the crystal- 
line has the powder of altering its figure; but the proofs hither- 
to given in favour of this opinion appear very defective. In 
1794, 1 attempted to submit its justness to the test of direct 
experiments, by applying to the crystallines of oxen, which 
had been felled from thirty seconds to a minute before, che- 
mical and mechanical stimuli, and those of Galvanism and 
electricity ; but in no instance was any alteration of figure, or 
other indication of muscular power, observed. All of these 
stimuli were applied to the crystalline while it was surrounded 
by air, and some of them while it was covered with warm 
water, Last summer,' after I knew that men lose, from in- 
crease of years, the faculty of altering the refractive state of the 
eye, I thought it possible, that the. oxen on which I had made 
the experiments were too old for them. I therefore repeated 
most of them on the crystallines of a calf and a lamb ; but 

* Essay on Single Vision* &c. p. 136, 
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still 110 motion was to be seen. Dr. Young lias made similar 
experiments with a similar event ; but he thinks that no argu- 
ment can hence be derived against his opinion, as neither can 

motion be excited in the uvea, by any artificial stimulus. In 

the first place, however, it is not agreeable to just reasoning 
to regard an unknown thing as an exception to a general rule, 
rather than as an example of it ; in the second, the motions 
of the uvea are involuntary, whereas the adaptation of the eye 
is, in part at least, under the command of the will ; and in 
the third, the crystalline seems very unfit for performing the 
motions which he assigns to it; for if its figure be altered out 
of the body, by external force, it does not restore itself, but 
retains the shape which has been given to it, like a piece of 
dough, or soft clay. Possibly further experiments with Bel- 
ladonna may contribute to remove the obscurity, which at 
present surrounds this subject 



